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Based UponBased Upon

•• 2003 IRC2003 IRC
–– Sections in Sections in 

reference to:reference to:
•• VentilationVentilation
•• ExhaustExhaust
•• Duct SystemsDuct Systems

–– As amended by the As amended by the 
2005 Amendment 2005 Amendment 
to the Connecticut to the Connecticut 
SupplementSupplement
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Based UponBased Upon

•• 2009 IRC2009 IRC
–– Sections in Sections in 

reference to:reference to:
•• VentilationVentilation
•• ExhaustExhaust
•• Duct SystemsDuct Systems

–– As amended by the As amended by the 
pending 2011? pending 2011? 
Amendment to the Amendment to the 
Connecticut Connecticut 
SupplementSupplement
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Course ObjectivesCourse Objectives

•• Construction Changes that effects Construction Changes that effects 
ventilation, exhaust and ducts.ventilation, exhaust and ducts.

•• Review of Code Definitions Review of Code Definitions 
•• What Are The Residential Code What Are The Residential Code 

Requirements ForRequirements ForRequirements ForRequirements For
–– VentilationVentilation
–– ExhaustExhaust
–– Duct SystemsDuct Systems

•• How Does 2009 IRC requirements differ How Does 2009 IRC requirements differ 
from 2003 IRC requirementsfrom 2003 IRC requirements
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Course ObjectivesCourse Objectives

Ventilation, Exhaust, Duct SystemsVentilation, Exhaust, Duct Systems

•• How Do Each Of These SystemsHow Do Each Of These Systems
–– Interact with each otherInteract with each other

•• As directed by the 2009 IRC compared to As directed by the 2009 IRC compared to 
2003200320032003

•• In overallIn overall
–– OperationOperation
–– ComfortComfort
–– Indoor Air QualityIndoor Air Quality
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VentilationVentilation

•• What Is It?What Is It?
–– According to Chapter 2, Section According to Chapter 2, Section 

R202 definitionsR202 definitions
•• VENTILATION:  VENTILATION:  

The natural or mechanicalThe natural or mechanical––The natural or mechanical The natural or mechanical 
process of supplying process of supplying 
conditioned or unconditioned conditioned or unconditioned 
air to, or removing such air air to, or removing such air 
from, any spacefrom, any space
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Natural VentilationNatural Ventilation

•• When Can We When Can We 
Use Natural Use Natural 
Ventilation?Ventilation?

Section R303 1Section R303 1–– Section R303.1Section R303.1
•• Minimum open Minimum open 

able area to the able area to the 
outdoorsoutdoors

–– 4% of the floor 4% of the floor 
area being area being 
ventilatedventilated
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4% Example #14% Example #1

•• Applying R303.1Applying R303.1
–– 20’ x 30’ = 600 sq ft20’ x 30’ = 600 sq ft
–– 4% Of Floor Area4% Of Floor Area

•• Minimum open able Minimum open able 
area equalsarea equals

–– 4% x 600 =4% x 600 =
04 600 24 ft04 600 24 ft

20 ft20 ft

30 ft30 ft
Open able Open able 
WindowsWindows

–– .04 x 600 =  24 sq ft.04 x 600 =  24 sq ft

–– 32 sq ft open able 32 sq ft open able 
area (vs.) minimum area (vs.) minimum 
of 24 sq ftof 24 sq ft

•• Windows Meet Code Windows Meet Code 
RequirementsRequirements

Open able window dimension ofOpen able window dimension of

48”w x 48”h  =  2304 sq”  =  16 sq ft48”w x 48”h  =  2304 sq”  =  16 sq ft

2 windows x 16 sq ft =  32 sq ft2 windows x 16 sq ft =  32 sq ft
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4% Example #24% Example #2

•• Applying R303.1Applying R303.1
–– 20’ x 30’ = 600 sq ft20’ x 30’ = 600 sq ft
–– 4%  Of Floor Area4%  Of Floor Area

•• Minimal open able Minimal open able 
area equalsarea equals

–– 600 x 4%600 x 4%

20 ft20 ft

30 ft30 ftOpen Able Open Able %%
–– 600 x .04 = 24 sq ft600 x .04 = 24 sq ft

–– 12 sq ft operable 12 sq ft operable 
area (vs.) minimum area (vs.) minimum 
of 24 sq ftof 24 sq ft

•• Window Does Not Window Does Not 
Meet Code Meet Code 
RequirementRequirement

pp
WindowWindow

Open able window dimension ofOpen able window dimension of

48”w x 36”h = 1728 sq in = 12 sq ft48”w x 36”h = 1728 sq in = 12 sq ft
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Adjoining SpacesAdjoining Spaces

•• An Adjoining RoomAn Adjoining Room
–– Section R303.2Section R303.2

•• When ½ or greater of the When ½ or greater of the 
common wall is open and common wall is open and 
unobstructedunobstructed

20 foot20 foot

30’30’

60’60’

(common wall opening 
greater than 50%)

•• Opening not less than Opening not less than 
1/10 of the floor area1/10 of the floor area

–– Of the interior roomOf the interior room

–– Not less than 25 square feetNot less than 25 square feet

Adjoining SpaceAdjoining Space
30’30’
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Adjoining Spaces #1Adjoining Spaces #1
•• Required OpeningRequired Opening

–– Total of both roomsTotal of both rooms
•• 60’ X 20’ = 1200 sq ft60’ X 20’ = 1200 sq ft

•• 4% of area =4% of area =
–– 1200 X .04 =  48 sq ft1200 X .04 =  48 sq ft

•• Open Able Area Open Able Area 
D 4’ X 7’ 28 ftD 4’ X 7’ 28 ft

20 foot20 foot

30’30’

60’60’

(common wall opening 
greater than 50%)

Door #1Door #1

Door #2Door #2

–– Door =  4’ X 7’ =  28 sq ftDoor =  4’ X 7’ =  28 sq ft
•• 28 sq ft per door X 2 doors28 sq ft per door X 2 doors

–– 56 Sq Ft56 Sq Ft

–– 56 Actual (vs.) 48 required56 Actual (vs.) 48 required
•• Code Requirement is MetCode Requirement is Met

Adjoining SpaceAdjoining Space
30’30’

Glass Doors on 20’ wall  Glass Doors on 20’ wall  -- Measurement of  48”w X 84”h  Measurement of  48”w X 84”h  -- Open able areaOpen able area

Glass Doors on 30’ wall Glass Doors on 30’ wall –– Measures 48”w X 84”h  Measures 48”w X 84”h  -- Open able areaOpen able area
12
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Adjoining Spaces #2Adjoining Spaces #2
•• Required OpeningRequired Opening

–– Total of both roomsTotal of both rooms
•• 60’ X 20’ = 1200 sq ft60’ X 20’ = 1200 sq ft
•• 4% of area =4% of area =

–– 1200 X .04 =  48 sq ft1200 X .04 =  48 sq ft

•• Open Able Area Open Able Area 
–– Door =  3’ X 7’ =  21 sq ftDoor =  3’ X 7’ =  21 sq ft

20 foot20 foot

30’30’

60’60’

(common wall opening 
greater than 50%)

Door #1Door #1

Door #2Door #2

qq
•• 21 sq ft per door X 2 doors21 sq ft per door X 2 doors

–– 42 sq ft42 sq ft

–– 42 Actual (vs.) 48 required42 Actual (vs.) 48 required
•• Code Requirement is Code Requirement is NOT NOT 

MetMet

Adjoining SpaceAdjoining Space
30’30’

Glass Doors on 20’ wall  Glass Doors on 20’ wall  -- Measurement of  36”w X 84”h  Measurement of  36”w X 84”h  -- Open able areaOpen able area

Glass Doors on 30’ wall Glass Doors on 30’ wall –– Measures 36”w X 84”h  Measures 36”w X 84”h  -- Open able areaOpen able area
13

Bathroom VentilationBathroom Ventilation

•• Section R303.3 Section R303.3 
BathroomsBathrooms
–– Aggregate Glazing Aggregate Glazing 

AreaArea
•• Of not less than 3 sq Of not less than 3 sq 

ft, in windowsft, in windows
–– ½ of which must be ½ of which must be 

open ableopen able
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Crawl Space VentilationCrawl Space Ventilation

•• Where RequiredWhere Required
–– Section R408.1 VentilationSection R408.1 Ventilation

•• UnderUnder--floor space between thefloor space between the
–– Bottom of the floor joists and the earthBottom of the floor joists and the earth

»» Shall be provided with ventilation openingsShall be provided with ventilation openings

–– Minimum net area of ventilation openingsMinimum net area of ventilation openings
•• Not to be less thanNot to be less than

–– 1 square foot for every 150 square feet1 square foot for every 150 square feet

–– One opening to beOne opening to be
•• Within 3 feet of each cornerWithin 3 feet of each corner
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Crawl Space VentilationCrawl Space Ventilation

•• Where Required (New for 2009 IRC)Where Required (New for 2009 IRC)
–– Section R408.1 VentilationSection R408.1 Ventilation

•• When the Ground surface is When the Ground surface is coverdcoverd by Class 1 by Class 1 
Vapor Retarder Material (0.1 perm or less)Vapor Retarder Material (0.1 perm or less)

–– Minimum net area of ventilation openingsMinimum net area of ventilation openingsu et a ea o e t at o ope gsu et a ea o e t at o ope gs
•• Not to be less thanNot to be less than

––1 square foot for each 1,500 square feet1 square foot for each 1,500 square feet

–– One opening to beOne opening to be
•• Within 3 feet of each cornerWithin 3 feet of each corner

16
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Crawl Space VentilationCrawl Space Ventilation

3 Feet3 Feet
3 Feet3 Feet

Ventilation Opening Shall Be Within 3 Feet Of Each Corner Of The BuildingVentilation Opening Shall Be Within 3 Feet Of Each Corner Of The Building
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Ventilation OpeningsVentilation Openings

•• Openings To Be Covered ForOpenings To Be Covered For
–– Height & widthHeight & width

–– Section R408.2Section R408.2
•• MaterialsMaterials

–– Perforated sheet metal platesPerforated sheet metal platesPerforated sheet metal platesPerforated sheet metal plates

–– Expanded sheet metal platesExpanded sheet metal plates

–– Cast iron grills Cast iron grills 

–– Extruded load bearing brick ventsExtruded load bearing brick vents

–– Hardware ClothHardware Cloth

–– Corrosion resistant wire meshCorrosion resistant wire mesh
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Opening ExceptionsOpening Exceptions

•• Natural VentilationNatural Ventilation
–– Climatic conditionsClimatic conditions
–– Opening reductionOpening reduction

•• With approved vapor barrierWith approved vapor barrier
•• Cross ventilation providedCross ventilation provided

–– Space used as supply Space used as supply 
EXCEPTIONSEXCEPTIONS

p pp yp pp y
plenumplenum

•• For heating or coolingFor heating or cooling

–– Mechanical ventilationMechanical ventilation
•• Rate of 1.0 cfm / 50 sq ftRate of 1.0 cfm / 50 sq ft

–– No ventilation openingsNo ventilation openings
•• Approved vapor retarderApproved vapor retarder
•• Space is supplied with Space is supplied with 

conditioned airconditioned air 19

Exception #5Exception #5

•• No Openings Required When No Openings Required When 
–– Ground is covered with an approved Ground is covered with an approved 

vapor retardervapor retarder
•• Perimeter walls are insulatedPerimeter walls are insulated

–– Refers over toRefers over to
•• Section N1102.1.7 Crawl Space WallsSection N1102.1.7 Crawl Space Walls

–– Insulation requirements per Table 1102.1Insulation requirements per Table 1102.1

–– Exposed earthExposed earth

»» Continuous vapor retarderContinuous vapor retarder

»» Maximum permeance of 1.0Maximum permeance of 1.0

20
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2003 Table Is Set Up By Climate Zones2003 Table Is Set Up By Climate Zones

CT Uses Zones 12, 13, 14CT Uses Zones 12, 13, 14

21

2009 Table Is Set Up By Climate Zones2009 Table Is Set Up By Climate Zones

CT Uses Zone 5CT Uses Zone 5

Table N1102.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT

CLIMATE 
ZONE 

FENESTRATION
U-FACTORb 

SKYLIGHTb 
U-FACTOR 

GLAZED 
FENESTRATIONb,e 

SHGC 

CEILING  
R-VALUE 

WOOD 
FRAME WALL  

R-VALUE 

MASS 
WALL  

R-VALUEi 

FLOOR  
R-

VALUE 

BASEMENTc 
WALL  

R-VALUE 

SLABd 
R-VALUE 
& DEPTH 

CRAWL 
SPACEc 

WALL  
R-VALUE 

1 1.20 0.75 0.30 30 13 3 / 4 13 0 0 0 
2 0.65j 0.75 0.30 30 13 4 / 6 13 0 0 0 
3 0.50j 0.65 0.30 30 13 5 / 8 19 5 / 13f 0 5 / 13 

4 except 
Marine 

0.35 0.60 NR 38 13 5 / 10 19 10 / 13 10, 2ft 10 / 13 

5 and 
Marine 4

0.35 0.60 NR 38 20 or 13+5h  13 / 17 30g 10 / 13 10, 2 ft 10 / 13 

6 0.35 0.60 NR 49 20 or 13+5h  15 / 19 30g 15 / 19 10, 4 ft 10 / 13 
7 and 8 0.35 0.60 NR 49 21 19 / 21 38g 15 / 19 10, 4 ft 10 / 13 
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Attic / Roof VentilationAttic / Roof Ventilation

•• Ventilation Required Ventilation Required –– Section R806.1 Section R806.1 

(As per 2005 Amendments to CT Supplement)(As per 2005 Amendments to CT Supplement)

–– Cross ventilation necessaryCross ventilation necessary
•• Ventilation to be from openings protected Ventilation to be from openings protected 

from the elementsfrom the elements
With corrosion resistant wire meshWith corrosion resistant wire mesh–– With corrosion resistant wire meshWith corrosion resistant wire mesh

–– 1/8 to ¼  inch maximum openings1/8 to ¼  inch maximum openings

•• Minimum Area  Minimum Area  -- Section R806.2Section R806.2
–– Not less than 1 to 150 of the areaNot less than 1 to 150 of the area

•• Reduction  to 1 to 300Reduction  to 1 to 300
–– With ventilators providing 50 to 80%With ventilators providing 50 to 80%

–– Of required ventilationOf required ventilation

23

Vent ClearanceVent Clearance
•• Installation Of Eave Or Cornice Installation Of Eave Or Cornice 

VentsVents
–– Insulation is not to block the free flow Insulation is not to block the free flow 

of airof air
•• Minimum space of 1 inchMinimum space of 1 inch

To be provided between insulation and roofTo be provided between insulation and roof–– To be provided between insulation and roof To be provided between insulation and roof 
sheathingsheathing

24
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Necessity Of Mechanical Necessity Of Mechanical 
Ventilation & Exhaust SystemsVentilation & Exhaust Systems

•• Our Areas Of Discussion On Our Areas Of Discussion On 
Natural Ventilation Natural Ventilation 
–– Have shown that when the code Have shown that when the code 

requirements for Natural Ventilation requirements for Natural Ventilation 
t b tt b tcannot be metcannot be met

•• Mechanical Ventilation is necessaryMechanical Ventilation is necessary

•• Reference To:Reference To:
–– R303R303 Light Ventilation & HeatingLight Ventilation & Heating

–– R408R408 Under Floor spaceUnder Floor space

25

Definitions Relating ToDefinitions Relating To
Mechanical Ventilation & ExhaustMechanical Ventilation & Exhaust

•• How Does The Code Look At Mechanical How Does The Code Look At Mechanical 
Systems?Systems?
–– Mechanical Exhaust SystemMechanical Exhaust System

•• A system for removing air from a room or space byA system for removing air from a room or space by•• A system for removing air from a room or space by A system for removing air from a room or space by 
mechanical meansmechanical means

–– Mechanical SystemMechanical System
•• A system specifically addressed and regulated in A system specifically addressed and regulated in 

this code and composed of components, devices, this code and composed of components, devices, 
appliances and equipmentappliances and equipment
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Definitions Relating ToDefinitions Relating To
Mechanical Ventilation & ExhaustMechanical Ventilation & Exhaust

•• ContinuationContinuation
–– VentilationVentilation

•• The natural or mechanical process of The natural or mechanical process of 
supplying conditioned or unconditioned air supplying conditioned or unconditioned air 
to, or removing such air from, any spaceto, or removing such air from, any space

–– (This is the same definition we looked at (This is the same definition we looked at 
previously)previously)

–– NOTE:NOTE:
•• Ventilation and venting are two separate Ventilation and venting are two separate 

processesprocesses
–– Venting is the removal of combustion products to Venting is the removal of combustion products to 

the outdoorsthe outdoors

27

Mechanical Ventilation  For Mechanical Ventilation  For 
Habitable RoomsHabitable Rooms

•• When Natural Ventilation Does Not When Natural Ventilation Does Not 
Meet The Requirements Of R303.1Meet The Requirements Of R303.1
–– Exception #1 Exception #1 

•• Applies for the use of Mechanical VentilationApplies for the use of Mechanical Ventilation•• Applies for the use of Mechanical VentilationApplies for the use of Mechanical Ventilation
–– It can be broken down into two partsIt can be broken down into two parts

–– Part 1Part 1
•• An approved mechanical ventilation system An approved mechanical ventilation system 

–– Capable of 0.35 air changes/ hourCapable of 0.35 air changes/ hour

–– Within the roomWithin the room

28
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Example For Part 1 Example For Part 1 

12’12’

20’

WindowWindow

•• Application:Application:
–– Room is:Room is:

•• 12’w X 20’l X 8’h = 1920 cu ft12’w X 20’l X 8’h = 1920 cu ft

•• 0.35 air change / hour = 35%0.35 air change / hour = 35%
–– .35 X 1920 cf = 672 cfh.35 X 1920 cf = 672 cfh

–– 672 cfh / 60 min = 11.2 cfm672 cfh / 60 min = 11.2 cfm
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Second Portion Of ExceptionSecond Portion Of Exception

•• Part 2Part 2
–– When a whole house mechanical When a whole house mechanical 

ventilation system is usedventilation system is used
•• It is to be capable of supplying outdoor It is to be capable of supplying outdoor 

ventilation atventilation atventilation atventilation at
–– 15 cubic feet per minute / occupant15 cubic feet per minute / occupant

•• Computation baseComputation base
–– 2 occupants for first bedroom2 occupants for first bedroom

–– 1 occupant for each additional bedroom1 occupant for each additional bedroom

30

Example For Part 2Example For Part 2

•• 5 Bedroom Home5 Bedroom Home

Master Master 
BedroomBedroom

Bedroom Bedroom 
#2#2

BathBath

Bedroom #3Bedroom #3

Bedroom 
#4

Bedroom Bedroom 
#5#5

HallwayHallway

•• 5 Bedroom Home5 Bedroom Home
–– Master = 2 occupantsMaster = 2 occupants
–– #2#2 = 1 occupant= 1 occupant
–– #3#3 = 1 occupant= 1 occupant
–– #4#4 = 1 occupant= 1 occupant
–– #5#5 = 1 occupant= 1 occupant

•• Total occupant load = 6 X 15 cfm = 90 cfmTotal occupant load = 6 X 15 cfm = 90 cfm
–– 90 cfm whole house mechanical ventilation is 90 cfm whole house mechanical ventilation is 

necessarynecessary 31

Mechanical Ventilation For Mechanical Ventilation For 
BathroomsBathrooms

•• Section R303.3 BathroomsSection R303.3 Bathrooms
–– When the natural ventilation When the natural ventilation 

requirements  for bathrooms requirements  for bathrooms 
cannot be  metcannot be  met

•• The Exception would apply for The Exception would apply for 
mechanical ventilationmechanical ventilation

•• Minimum ventilation rates ofMinimum ventilation rates of
–– 50 cfm intermittent50 cfm intermittent

–– 20 cfm continuous20 cfm continuous

•• All exhausting must be to the All exhausting must be to the 
exterior of the buildingexterior of the building

32
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Additional Code SectionsAdditional Code Sections

•• Section M1506 Mechanical Section M1506 Mechanical 
VentilationVentilation
–– Sets up overlapping sections with Sets up overlapping sections with 

R303.3R303.3
•• FirstFirst

–– Exhaust air from bathrooms and toilet rooms Exhaust air from bathrooms and toilet rooms 
shall not be recirculated within a residence or shall not be recirculated within a residence or 
to another dwellingto another dwelling

•• SecondSecond
–– Exhaust systems shall have the capacity to Exhaust systems shall have the capacity to 

exhaust the minimum air flow rateexhaust the minimum air flow rate
»» As per Table M1506.3As per Table M1506.3

33

Referenced TableReferenced Table

34

Opening LocationsOpening Locations

•• Intake Openings R303.4.1Intake Openings R303.4.1
–– Minimum requirements for intake openings Minimum requirements for intake openings 

of natural and mechanicalof natural and mechanical
•• 10 feet from hazardous or noxious contaminant10 feet from hazardous or noxious contaminant

•• If within 10 feet of a sourceIf within 10 feet of a sourcet 0 eet o a sou cet 0 eet o a sou ce
–– Locate opening a minimum of 2 feet below the Locate opening a minimum of 2 feet below the 

contaminant sourcecontaminant source

–– Dwelling unit exhaust, Bathroom exhaust Dwelling unit exhaust, Bathroom exhaust 
and Kitchen exhaustand Kitchen exhaust

•• Are not considered to be hazardous or noxiousAre not considered to be hazardous or noxious

35

Figure R303.4.1Figure R303.4.1

From 2003 IRC CommentaryFrom 2003 IRC Commentary
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Exhaust LocationExhaust Location

•• Exhaust Openings R303.4.2Exhaust Openings R303.4.2
–– Location of exhaust openings not Location of exhaust openings not 

to create a nuisanceto create a nuisance
•• What Does The Code Consider To Be What Does The Code Consider To Be 

A NuisanceA Nuisance
–– Dangerous to human lifeDangerous to human life

–– Detrimental to healthDetrimental to health

–– Worse than bothersomeWorse than bothersome

–– No direction of exhaust air to No direction of exhaust air to 
walkwayswalkways

37

Opening ProtectionOpening Protection

•• Outside Opening Outside Opening 
Protection R303.5Protection R303.5
–– To be provided with To be provided with 

corrosion resistantcorrosion resistant
•• Screens, Louvers or Screens, Louvers or 

GrillsGrills

–– Minimum openingMinimum opening
•• Of  ¼  inchOf  ¼  inch

–– Maximum openingMaximum opening
•• Of  ½  inchOf  ½  inch

38

Underfloor Mechanical Underfloor Mechanical 
VentilationVentilation

•• Exception #4 Exception #4 
–– Of Section R408.2Of Section R408.2

•• Allows for mechanical ventilationAllows for mechanical ventilation

With ti h i lWith ti h i l–– With continuous mechanical With continuous mechanical 
ventilationventilation

•• At a rate of 1.0 cfmAt a rate of 1.0 cfm
–– For each 50 sq ft of underfloor spaceFor each 50 sq ft of underfloor space

•• Ground surface to be covered with an Ground surface to be covered with an 
approved vapor retarder materialapproved vapor retarder material

39

What Is The DifferenceWhat Is The Difference

•• Vapor Permeable Membrane: Vapor Permeable Membrane: 
–– A material of covering having a permeance rating of            A material of covering having a permeance rating of            

5 perms5 perms or greater, when tested in accordance with the or greater, when tested in accordance with the 
desiccant method using Procedure A of ASTM E96.desiccant method using Procedure A of ASTM E96.

•• A vapor permeable material permits the passage of moisture A vapor permeable material permits the passage of moisture 
vaporvapor

•• Vapor Retarder:Vapor Retarder:•• Vapor Retarder:Vapor Retarder:
–– A vapor resistant material, membrane or covering such as A vapor resistant material, membrane or covering such as 

foil, plastic sheeting, or insulation facing having a foil, plastic sheeting, or insulation facing having a 
permeance rating of permeance rating of 1 perm1 perm or less, when tested in or less, when tested in 
accordance with the dessicant method using Procedure A accordance with the dessicant method using Procedure A 
of ASTM E96.of ASTM E96.

•• Vapor retarders limit the amount of moisture vapor that passes Vapor retarders limit the amount of moisture vapor that passes 
through a material or wall assemblythrough a material or wall assembly

40
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ExampleExample

C l SC l S

Crawl SpaceCrawl Space
30’30’

50’50’

•• Crawl SpaceCrawl Space =  50’ long  X  30’ wide ==  50’ long  X  30’ wide =

–– 1500 Square Ft1500 Square Ft

•• 1500 sq ft / 50 sq ft  =  301500 sq ft / 50 sq ft  =  30

–– 30  X  1.0 cfm  =  30 cfm30  X  1.0 cfm  =  30 cfm

–– Answer:Answer:

•• 30 cfm of Mechanical Ventilation is needed30 cfm of Mechanical Ventilation is needed

41

Exception #4 ContinuedException #4 Continued

•• When Exception #4 Is UsedWhen Exception #4 Is Used
–– You must also comply with the You must also comply with the 

code requirements of code requirements of 
•• Section N1102.7  Crawl Space WallsSection N1102.7  Crawl Space Walls

–– “… Insulation shall be installed on “… Insulation shall be installed on 
crawl space walls when the crawl crawl space walls when the crawl 
space is not vented to the outside air. space is not vented to the outside air. 
The required RThe required R--value in Table N1102.1 value in Table N1102.1 
shall be applied…”shall be applied…”

42

Hydrogen Generation & Refueling Hydrogen Generation & Refueling 
OperationsOperations

•• Natural Ventilation  Natural Ventilation  
–– Section M1307.4.1Section M1307.4.1

•• For indoor operationsFor indoor operations
–– Minimum opening size of 3 inchesMinimum opening size of 3 inches

•• Two Openings RequiredTwo Openings Required
–– Section M1307.4.2Section M1307.4.2

•• One entirely within 12” of the ceilingOne entirely within 12” of the ceiling
•• One entirely within 12” of the floorOne entirely within 12” of the floor

43

Ventilation OpeningsVentilation Openings

•• Each Opening Must GoEach Opening Must Go
–– Directly to the outdoorsDirectly to the outdoors

•• HorizontallyHorizontally
•• ½ sq ft / 1000 cu ft of garage ½ sq ft / 1000 cu ft of garage 

llvolumevolume

•• Louvers & GrillsLouvers & Grills
–– M1307.4.1.2M1307.4.1.2

•• Opening based on net free areaOpening based on net free area
•• LessLess

–– 25% for metal louvers25% for metal louvers
–– 75% for wood louvers75% for wood louvers
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Example #1Example #1

•• Garage AreaGarage Area

Garage AreaGarage Area
20’20’

30’30’

NOTE: Ceiling NOTE: Ceiling 
height = 8 feetheight = 8 feet

•• Garage AreaGarage Area
–– 1.1. 20’w  X  30’l  X 8’h =  4800 cu ft20’w  X  30’l  X 8’h =  4800 cu ft

–– 2.2. 4800 cu ft / 1000 =  4.84800 cu ft / 1000 =  4.8
•• Since ½ square foot = 72 square inchesSince ½ square foot = 72 square inches

–– 4.8  X  72  =  345.6 sq in.4.8  X  72  =  345.6 sq in.

–– 345.6 / 144  =  2.4 sq ft345.6 / 144  =  2.4 sq ft

–– 3.3. 2.4 sq ft of minimum free area required2.4 sq ft of minimum free area required
45

Mechanical Ventilation For Mechanical Ventilation For 
Hydrogen OperationsHydrogen Operations

•• Indoor Locations For Hydrogen Indoor Locations For Hydrogen 
Generating Or Refueling OperationsGenerating Or Refueling Operations
–– To be mechanically ventilated as perTo be mechanically ventilated as per

•• Section 502.16 of the 2003 IMCSection 502.16 of the 2003 IMC

–– Ventilation rate ofVentilation rate of
•• 1 cu ft / min  (for each) 12 cu ft of room 1 cu ft / min  (for each) 12 cu ft of room 

volumevolume

–– Mechanical operation to be continuousMechanical operation to be continuous
•• Unless interlocked with gas detection Unless interlocked with gas detection 

systemsystem

46

Engineered InstallationsEngineered Installations

•• Section M1307.4.3 Section M1307.4.3 
–– Specially Engineered Specially Engineered 

InstallationsInstallations
•• It sets up the supply of ventilation It sets up the supply of ventilation 

airair
–– By use of an approved engineered By use of an approved engineered 

systemsystem

–– It sets up a performance codeIt sets up a performance code
•• For new system developmentFor new system development

47

Exhaust Systems

2009 IRC - Section M1501

• Section 1501.1 Outdoor discharge
– Air removed by every mechanical exhaust 

system shall be discharged to the outdoorssystem shall be discharged to the outdoors
• Air shall not be exhausted into an attic, soffit, ridge 

vent or crawl space.
– Exception: Whole house ventilation-type attic fans that 

discharge into the attic space of dwelling units having 
private attics shall be permitted.
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Clothes Dryer ExhaustClothes Dryer Exhaust
2009 IRC Section M15022009 IRC Section M1502

Formerly Section M1501 Formerly Section M1501 -- 2003 IRC 2003 IRC 

•• Section M1502.1 General Section M1502.1 General 
•• Exhausted according to Manufacturer’s InstructionsExhausted according to Manufacturer’s Instructions

•• Section M1502.2 Independent exhaust Section M1502.2 Independent exhaust 
systemssystemssystemssystems
–– Exhaust is to be independent and terminate Exhaust is to be independent and terminate 

outdoorsoutdoors

•• Section M1502.3 Duct Termination Section M1502.3 Duct Termination 
Duct termination is toDuct termination is to

–– Terminate not less than 3 feet in any directions from Terminate not less than 3 feet in any directions from 
openingsopenings

–– Be equipped with a Be equipped with a backdraftbackdraft damperdamper
–– No screens in duct terminationNo screens in duct termination

49

Dryer Exhaust DuctsDryer Exhaust Ducts
2009 IRC2009 IRC

Section M1502.4 Dryer Exhaust DuctsSection M1502.4 Dryer Exhaust Ducts
•• M1502.4.1 Material and sizeM1502.4.1 Material and size

•• Smooth interior finishSmooth interior finish
•• Minimum of 0.016” thick rigid metal Minimum of 0.016” thick rigid metal 
•• 4 inches nominal diameter4 inches nominal diameter•• 4 inches nominal diameter4 inches nominal diameter

•• M1502.4.2 Duct installationM1502.4.2 Duct installation
•• Supported at 4 foot intervals and secured in placeSupported at 4 foot intervals and secured in place
•• Joints to run in the direction of air flowJoints to run in the direction of air flow
•• No fasteners to extend into ductNo fasteners to extend into duct

•• M1502.4.3 Transition ductM1502.4.3 Transition duct
•• M1502.4.4 Duct lengthM1502.4.4 Duct length
•• M1502.4.5 Length identification M1502.4.5 Length identification 

50

Dryer Exhaust DuctsDryer Exhaust Ducts

M1502.4.6 Exhaust ducts requiredM1502.4.6 Exhaust ducts required
–– Where space for clothes dryer is Where space for clothes dryer is 

provided.provided.

–– ExceptionException
•• Does not apply to condensingDoes not apply to condensingDoes not apply to condensing Does not apply to condensing 

(ductless) dryers(ductless) dryers

M1502.4.3 Transition ductM1502.4.3 Transition duct

•• Transition Duct RequirementsTransition Duct Requirements
–– Limited to a single lengthLimited to a single length

•• Not to exceed 8 feetNot to exceed 8 feet

–– To be listed and labeled UL 2158ATo be listed and labeled UL 2158A

–– Not to be concealedNot to be concealed
51

Exhaust DuctExhaust Duct
M1502.4.4 Duct length (2009 IRC)M1502.4.4 Duct length (2009 IRC)

–– M1501.4.4.1 Specified LengthM1501.4.4.1 Specified Length
•• Not to exceed 25 feet in lengthNot to exceed 25 feet in length

•• Reduced in accordance to Table M1502.4.4.1Reduced in accordance to Table M1502.4.4.1

–– M1501.4.4.2 Manufacturer’s instructionsM1501.4.4.2 Manufacturer’s instructions
•• Size and Length as per MFG installation instructionSize and Length as per MFG installation instruction

Length Limitation 2003 IRCLength Limitation 2003 IRC
–– Section M1501.3Section M1501.3

•• Not to exceed 25 feet in lengthNot to exceed 25 feet in length
–– Does not include the transitionDoes not include the transition

•• Restriction reductionsRestriction reductions
–– 45 degree  =  2.5 feet45 degree  =  2.5 feet

–– 90 degree  =  5 feet90 degree  =  5 feet
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Dryer Exhaust DuctsDryer Exhaust Ducts
•• M1502.4.5 Length identificationM1502.4.5 Length identification

–– Where concealed within building Where concealed within building 
construction construction 

•• Exhaust duct shall be identified on permanent Exhaust duct shall be identified on permanent 
label or taglabel or tag

•• Label or tag shall be located within 6 feet of ductLabel or tag shall be located within 6 feet of duct•• Label or tag shall be located within 6 feet of duct Label or tag shall be located within 6 feet of duct 
connection.connection.

•• M 1502.5 Protection RequiredM 1502.5 Protection Required
–– Protective shield plates shall be placed Protective shield plates shall be placed 

where nails or screws likely to penetratewhere nails or screws likely to penetrate
•• Less than 1.25 inches (Less than 1.25 inches (between duct & finish surface)between duct & finish surface)

•• Minimum thickness 0.062 inch steelMinimum thickness 0.062 inch steel

•• Extend 2 inches above sole plate and below top plate Extend 2 inches above sole plate and below top plate 53

Range HoodsRange Hoods
2009 IRC Section M15032009 IRC Section M1503

•• General  Section M1503.1General  Section M1503.1
–– All ducted range hoods are to discharge to All ducted range hoods are to discharge to 

the outdoors, through a single wall ductthe outdoors, through a single wall duct
•• No termination inNo termination in

AtticAttic–– AtticAttic

–– Crawl SpaceCrawl Space

–– Inside of BuildingInside of Building

•• Wall ductWall duct
–– Smooth interior finishSmooth interior finish

–– Air tightAir tight

–– Equipped with Equipped with backdraftbackdraft damperdamper
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Exception Exception 
Range hood dischargeRange hood discharge

•• Listed & Labeled Ductless  Listed & Labeled Ductless  
((RecirculatingRecirculating )Range )Range 
HoodsHoods
–– Are not required to exhaust Are not required to exhaust 

outdoorsoutdoors

–– WhenWhen
•• Installed as per MFG Installed as per MFG 

Installation InstructionsInstallation Instructions

•• Mechanical or Natural Mechanical or Natural 
ventilation is providedventilation is provided
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Range Hood Duct MaterialsRange Hood Duct Materials

•• Section M1503.2 Duct Section M1503.2 Duct 
MaterialMaterial
–– Single wall ducts for range Single wall ducts for range 

hoods are to be hoods are to be 
constructed ofconstructed of

•• Galvanized steel, Stainless Galvanized steel, Stainless 
steel, Coppersteel, Copper

–– ExceptionException
•• Downdraft exhaust systems Downdraft exhaust systems 

usingusing
–– Schedule 40 PVCSchedule 40 PVC
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Downdraft ExceptionDowndraft Exception

Exception to M1503.2Exception to M1503.2

•• When Schedule 40 PVC Is UsedWhen Schedule 40 PVC Is Used
–– Installation must meet all of the Installation must meet all of the 

requirementsrequirements
•• Duct to be installed under a concrete slab Duct to be installed under a concrete slab 

poured on gradepoured on grade

•• Trench to be backfilled with sand or gravelTrench to be backfilled with sand or gravel

•• Duct extension above indoor concrete floorDuct extension above indoor concrete floor
–– Maximum of 1 inchMaximum of 1 inch

•• Duct extension above outdoor gradeDuct extension above outdoor grade
–– Maximum of 1 inchMaximum of 1 inch

•• Ducts are to be solvent cementedDucts are to be solvent cemented
57

Range Hoods

• M 1503.3 Kitchen exhaust rates
– Fans shall be sized in accordance to M1507.3

• M 1503.4 Makeup air required
E h t h d t h ti i– Exhaust hood systems exhausting in excess 
of 400 cubic feet per minute

• Shall be provided with makeup at +/- equal rate

• Makeup air systems equipped with means of 
closure and automatic controls to start and operate 
simultaneously with exhaust system

58

Microwave Oven Microwave Oven 
InstallationInstallation

•• Installation Of Microwave Oven Installation Of Microwave Oven 
Over A Cooking ApplianceOver A Cooking Applianceg ppg pp
–– Section M1504.1Section M1504.1

•• Unit is to be listed and labeledUnit is to be listed and labeled

•• Installation to be in conformance Installation to be in conformance 
withwith

–– Listing and labelingListing and labeling

–– Manufacturers Installation InstructionsManufacturers Installation Instructions
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Overhead Exhaust HoodsOverhead Exhaust Hoods

•• Section M1505.1Section M1505.1
–– Domestic openDomestic open--top broiler top broiler 

unitsunits
•• To be provided with a metal To be provided with a metal 

h t h dh t h dexhaust hoodexhaust hood
–– Minimum of 28 gageMinimum of 28 gage

•• 0.25 inch clearance to 0.25 inch clearance to 
combustible materialscombustible materials

•• Minimum clearance from Minimum clearance from 
cooking surface ofcooking surface of

–– 24 inches24 inches
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Minimum Minimum 
DimensionsDimensions

•• Besides The 24” Minimum ClearanceBesides The 24” Minimum Clearance
–– To the cooktop surfaceTo the cooktop surfacepp

•• Unit is to beUnit is to be
–– As wide as the cookAs wide as the cook--toptop
–– Extend over the cookExtend over the cook--toptop

•• System Must Meet Requirements ForSystem Must Meet Requirements For
–– Outside terminationOutside termination
–– Backdraft damperBackdraft damper

•• For control of infiltration & exfiltrationFor control of infiltration & exfiltration
61

Mechanical Ventilation
2009 IRC Section M1507

• M 1507.2 Recirculation of Air:
• Exhaust Air from toilet rooms and bathrooms shall 

not be recirculated

• Exhaust Air from toilet rooms and bathrooms shall 
t di h i t tti l th inot discharge into attic, crawl space or other airs 

inside building

• M 1507.3 Ventilation Rate: Table M1507.3

AREA TO BE VENTILATED VENTILATION RATES

Kitchens 100 cfm intermittent or
25 cfm continuous

Bathrooms-Toilet Rooms Mechanical exhaust capacity of 
50 cfm intermittent or 20 cfm
continuous 62

Short BreakShort Break

63

Chapter 16Chapter 16
Duct SystemsDuct Systems

•• Terms And DefinitionsTerms And Definitions
–– Duct System  Duct System  

•• A continuous passageway for the transmission A continuous passageway for the transmission 
of air which, in addition to ducts includes duct of air which, in addition to ducts includes duct ,,
fittings, dampers, plenums, fans and accessory fittings, dampers, plenums, fans and accessory 
airair--handling equipment and appliances.handling equipment and appliances.

–– PlenumPlenum
•• A chamber that forms apart of an airA chamber that forms apart of an air--circulation circulation 

system other than the occupied space being system other than the occupied space being 
exhausted.exhausted.
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Duct ConstructionDuct Construction

•• Duct Design  Section Duct Design  Section 
M1601.1M1601.1
–– When serving heating, cooling When serving heating, cooling 

& ventilation equipment& ventilation equipment

–– Fabrication to followFabrication to follow
•• This chapters provisions  &This chapters provisions  &

•• ACCA Manual DACCA Manual D
–– Or other approved methodsOr other approved methods

65

Type Of Duct SystemsType Of Duct Systems

•• The Chapter Breaks Them Down IntoThe Chapter Breaks Them Down Into
–– Above ground duct systemsAbove ground duct systems

•• Section M1601.1.1Section M1601.1.1

–– Underground duct systemsUnderground duct systems–– Underground duct systemsUnderground duct systems
•• Section M1601.1.2Section M1601.1.2
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Above Ground Duct SystemsAbove Ground Duct Systems
•• Seven Code RequirementsSeven Code Requirements

Discharge Air Temperat reDischarge Air Temperat re–– Discharge Air TemperatureDischarge Air Temperature
•• Limited to 250 degrees F.Limited to 250 degrees F.

–– Factory Made Duct MaterialFactory Made Duct Material
•• To be Class 0 or Class 1 materialsTo be Class 0 or Class 1 materials
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•• What Are These Ratings?What Are These Ratings?
–– Flame SpreadFlame Spread

•• The propagation of flame over a surfaceThe propagation of flame over a surface

–– Flame Spread IndexFlame Spread Index
•• The numerical value assigned to a material The numerical value assigned to a material 

tested in accordance with ASTM E84tested in accordance with ASTM E84

•• An Additional Area Of ReferenceAn Additional Area Of Reference
–– NFPA 255NFPA 255

•• Standard method of test of surface burning Standard method of test of surface burning 
characteristics of building materialscharacteristics of building materials
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Above Ground DuctAbove Ground Duct
–– Fibrous duct is to conform toFibrous duct is to conform to

•• SMACNA  or NAIMA standardsSMACNA  or NAIMA standards

–– Minimum thickness of metal ductMinimum thickness of metal duct
•• As per Table M1601.1.1(2)As per Table M1601.1.1(2)

69

From: 2003 IRC

From:
2009 IRC

Above Ground DuctAbove Ground Duct
–– Gypsum products may only be used for Gypsum products may only be used for 

construction of return ducts and plenumsconstruction of return ducts and plenums
•• Air temp not to exceed 125 degrees FAir temp not to exceed 125 degrees F

•• Exposed surface not to be subject to Exposed surface not to be subject to 
condensationcondensation

Duct system construction materials flameDuct system construction materials flame–– Duct system construction materials flame Duct system construction materials flame 
spread index spread index 

•• Not to be greater than 200Not to be greater than 200

–– Stud wall cavities & floor joist spaces to be Stud wall cavities & floor joist spaces to be 
used as return air plenumsused as return air plenums

•• Must meet four criteriaMust meet four criteria
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Wall Cavities & Joist Spaces CriteriaWall Cavities & Joist Spaces Criteria

•• All Of The Following Must Be MetAll Of The Following Must Be Met
–– May not be used for supply airMay not be used for supply air

–– May not be part of a requiredMay not be part of a required
•• Fire resistance rated assemblyFire resistance rated assembly

–– Wall cavity use not to convey airWall cavity use not to convey air
•• From more than one floor levelFrom more than one floor level

–– Space isolation from adjacent concealed Space isolation from adjacent concealed 
spacesspaces

•• Using tight fitting fire blockUsing tight fitting fire block
–– As per Section R602.8As per Section R602.8
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Acceptable InstallationAcceptable Installation
Wall Studs

Fireblocking

Grill Open To Wall 
Cavity

Gypsum Nailed Over Both 
Sides Of Studs

Fireblocking

Bottom Plate Cutaway Opening Sawed In Flooring

Joint Space Plenum

72



Residential Code Requirements
Exhaust, Ventilation & Duct Systems

December 2011

Office of Education and Data Management 19

UnacceptableUnacceptable

73

Underground DuctUnderground Duct

•• Underground Duct Systems        Section Underground Duct Systems        Section 
M1601.1.2M1601.1.2
–– Construction MaterialsConstruction Materials

•• Concrete, Clay, Metal, PlasticConcrete, Clay, Metal, Plastic

–– Maximum TemperatureMaximum Temperature
•• 150 degrees F.  for plastic duct150 degrees F.  for plastic duct

–– Metal duct to be protected from corrosionMetal duct to be protected from corrosion
•• In an approved mannerIn an approved manner
•• Or encased in 2” of concrete, minimumOr encased in 2” of concrete, minimum

–– Installation of nonInstallation of non--metallic ductmetallic duct
•• Follow MFG installation instructionsFollow MFG installation instructions
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Manufactured DuctManufactured Duct

•• FactoryFactory--Made Ducts Made Ducts –– Section Section 
M1601.2M1601.2
–– Must beMust be

•• Listed Listed –– labeled, approved for their labeled, approved for their 
intended useintended useintended useintended use

–– Installation per MFG installation Installation per MFG installation 
instructionsinstructions
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Duct & Connector Labeling

MM9319-042

U. . L
UNDERWRITERS          
LABORATORIES

LISTED

AIR DUCT
CLASS 1

(FORM B) ISSUE NO 11 200

A

AAAUTOMATION IND. INC. 
FLEX TUBE DIV.

U. L
UNDERWRITERS   
LABORATORIES

LISTED

CONNECTOR
FOR INSTALLATION IN LENGTH 
NOT OVER 14 FT(FORM B) ISSUE NO. 11,200

Medium velocity…………………….4,000 F       
Medium positive pressure……………..3 in. v  
Maximum negative pressure…………..5 in.v

SEE INSTALLATION INSTRUCTIONS ‘A’

Flexible Air Duct Label RepresentationFlexible Air Duct Label Representation

NOT OVER 14 FT.
CLASS 1CLASS 1 ISSUE NO. 11,000ISSUE NO. 11,000

MAXIMUM VELOCITY…………………..4,000 FPM  
MAXIMUM POSITIVE PRESSURE…10 IN.  H20  
MAXIMUM NEGATIVE PRESSURE…2 IN.  H20

USE JOINT TREATMENT TYPE I, SEE 
INSTALLATION INSTRUCTIONS

Flexible Air Connector Label RepresentationFlexible Air Connector Label Representation
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Flex Duct MFG Installation InstructionsFlex Duct MFG Installation Instructions

SEE THE NEXT PAGE OF YOUR HANDOUT FOR COMPLETE SHEETSEE THE NEXT PAGE OF YOUR HANDOUT FOR COMPLETE SHEET
77

Factory Made Duct InsulationFactory Made Duct Insulation

•• Duct Insulation Materials                 Duct Insulation Materials                 
Section  M 1603.3 Section  M 1603.3 
–– Formerly M1601.2.1(2003 IRC)Formerly M1601.2.1(2003 IRC)

–– All materials must conform to:All materials must conform to:
•• Flame spread index & smoke developed indexFlame spread index & smoke developed indexp pp p

–– Flame spread not greater than 25Flame spread not greater than 25

–– Smoke developed index not greater than 50Smoke developed index not greater than 50

–– Exception 2009 IRC sprayed applied polyurethane foam Exception 2009 IRC sprayed applied polyurethane foam 
to exteriors of ducts in attics & crawl spaces 25/450to exteriors of ducts in attics & crawl spaces 25/450

•• Coverings and liningsCoverings and linings
–– Shall notShall not

»» Glow, Flame, Smolder or SmokeGlow, Flame, Smolder or Smoke

»» As per ASTMC 411 testingAs per ASTMC 411 testing
78

Duct Insulation To Conform ToDuct Insulation To Conform To

•• Insulation Conformance Insulation Conformance 
FactorsFactors
–– External insulation & flex External insulation & flex 

duct identificationduct identification
•• Legible markingsLegible markings

–– Every 36 inches or lessEvery 36 inches or less

–– To includeTo include

»» ManufacturerManufacturer

»» RR--valuevalue

»» Flame spread indexFlame spread index

»» Smoke developed indexSmoke developed index
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External Insulation & Flex DuctExternal Insulation & Flex Duct

•• Installed Thickness RInstalled Thickness R--ValueValue
–– Duct board, liner & factory rigid ductDuct board, liner & factory rigid duct

•• Use nominal insulation thicknessUse nominal insulation thickness

–– Duct wrapDuct wrap
•• Installed thicknessInstalled thickness

–– 75% of nominal thickness75% of nominal thickness

–– Factory flexible ductsFactory flexible ducts
•• Installed thicknessInstalled thickness

–– Difference between outside dia & inside Difference between outside dia & inside 
diameterdiameter

»» Divided by 2Divided by 2
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Vibration IsolatorsVibration Isolators
•• Section M1601.2.1 Section M1601.2.1 FormerlyFormerly M1601.2.2 (2003 IRC) M1601.2.2 (2003 IRC) 

–– When prefabricated from approved materialWhen prefabricated from approved material
•• May not exceed 10” in lengthMay not exceed 10” in length

81

Installation Of DuctworkInstallation Of Ductwork

•• Joints & Seams Joints & Seams –– Section Section 
M1601.4.1 M1601.4.1 
Formerly M1601.3.1 in 2003 IRCFormerly M1601.3.1 in 2003 IRC

–– Joints are to be Joints are to be 
substantially air tightsubstantially air tight

•• Joint & Seam sealingJoint & Seam sealing
–– Tapes, Mastics, Tapes, Mastics, GasketingGasketing & & 

other approved meansother approved means

–– All methods to comply with All methods to comply with 
their UL ratingtheir UL rating
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ExamplesExamples

•• Rigid Fibrous Glass DuctRigid Fibrous Glass Duct
–– Meets  UL 181AMeets  UL 181A

•• UL 181 AUL 181 A--P  =  Pressure Sensitive TapeP  =  Pressure Sensitive Tape

•• UL 181 AUL 181 A--M  =  MasticM  =  Mastic

•• UL 181 AUL 181 A--H  =  Heat Sensitive TapeH  =  Heat Sensitive Tape

•• Flexible Air Ducts & ConnectorsFlexible Air Ducts & Connectors
–– Meets  UL 181BMeets  UL 181B

•• UL 181 BUL 181 B--FX  =  Pressure Sensitive TapeFX  =  Pressure Sensitive Tape

•• UL 181 BUL 181 B--M   =  MasticM   =  Mastic
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ConnectionsConnections

•• Flange ConnectionsFlange Connections
–– Duct to flange connections Duct to flange connections 

are to be mechanically are to be mechanically 
fastenedfastened

•• Crimp Joints For RoundCrimp Joints For RoundCrimp Joints For Round Crimp Joints For Round 
DuctsDucts
–– Should have a 1.5 inch Should have a 1.5 inch 

contact lapcontact lap
–– Must be mechanically Must be mechanically 

connectedconnected
•• Minimum fastening ofMinimum fastening of

–– 3 sheet met screws or 3 sheet met screws or 
rivets, equally spacedrivets, equally spaced
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Duct SupportDuct Support
•• Support: Section M 1601.4.3 Support: Section M 1601.4.3 

(2003 IRC Section M1601.3.2)(2003 IRC Section M1601.3.2)
–– Metal Duct supportMetal Duct support

•• 0.5 inch wide number 18 gage 0.5 inch wide number 18 gage 
metal strapmetal strap

•• (or)  12 gage galvanized wire(or)  12 gage galvanized wire
•• At intervals ofAt intervals of

–– Not exceeding 10 feetNot exceeding 10 feet

–– NonNon--metallic ductsmetallic ducts
•• To be supported as per MFG To be supported as per MFG 

installation instructionsinstallation instructions

•• Duct Separation: Section Duct Separation: Section 
M1601.4.7 M1601.4.7 (2003 IRC Section (2003 IRC Section 
M1601.3.6)M1601.3.6)

–– Minimum of 4” from earthMinimum of 4” from earth 85

Do I Need To Fireblock?Do I Need To Fireblock?

•• FireblockingFireblocking -- Section Section 
M1601.4.4 M1601.4.4 
–– Formerly M1601.3.3 in 2003 IRCFormerly M1601.3.3 in 2003 IRC

–– FireblockFireblock as per as per Section Section 
R602 8/R302 11R602 8/R302 11R602.8/R302.11R602.8/R302.11

•• As per number 4As per number 4
–– At openings around vents, At openings around vents, 

pipes, ducts, cables and pipes, ducts, cables and 
wires at ceiling and floor wires at ceiling and floor 
level, with an approved level, with an approved 
material to resist the free material to resist the free 
passage of flame and passage of flame and 
products of combustionproducts of combustion
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Insulation InstallationInsulation Installation
•• Duct InsulationDuct Insulation

–– Section M1601.4.5   Section M1601.4.5   
(Formerly M1601.3.4 of 2003 IRC)(Formerly M1601.3.4 of 2003 IRC)

•• It shall be installed in It shall be installed in 
accordance with three accordance with three 
separate requirementsseparate requirements

–– RequirementsRequirements
•• Vapor RetarderVapor Retarder

–– Maximum Maximum permeancepermeance of 0.05 of 0.05 
permperm

•• Aluminum FoilAluminum Foil
–– Minimum thickness of 2 milsMinimum thickness of 2 mils

–– Both to be installed on the Both to be installed on the 
exterior of insulationexterior of insulation

•• On cooling supply ductsOn cooling supply ducts
–– Passing through Passing through 

unconditioned spaceunconditioned space
Exception spray polyurethane foam Exception spray polyurethane foam 

with water vapor 3 perm/inch at with water vapor 3 perm/inch at 
installed thickness.installed thickness. 87

Insulation InstallationInsulation Installation

•• When Wall Or Floor When Wall Or Floor 
Is FireblockedIs Fireblocked
–– Duct coverings are Duct coverings are 

not to penetrate the not to penetrate the 
wall or floorwall or floor

•• Exterior Duct Exterior Duct 
SystemSystem
–– To be protected To be protected 

against the elementsagainst the elements

Would This System Would This System 
Meet Code??Meet Code??
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Insulation ThicknessInsulation Thickness
•• When Chapter 11 Of The 2009 IRC Is Used When Chapter 11 Of The 2009 IRC Is Used 

–– For Energy EfficiencyFor Energy Efficiency

•• Section N1103.2 Ducts Section N1103.2 Ducts --
Section N1103.2.1 InsulationSection N1103.2.1 Insulation

–– Supply Ducts in Attics shall be insulated to a minimum Supply Ducts in Attics shall be insulated to a minimum 
of Rof R--88

All h d h ll b i l d i i f RAll h d h ll b i l d i i f R 66–– All other ducts shall be insulated to a minimum of RAll other ducts shall be insulated to a minimum of R--66
–– Exception:Exception:

»» Ducts or portions thereof located completely inside the Ducts or portions thereof located completely inside the 
building envelope.building envelope.
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Ducts In GaragesDucts In Garages

5/85/8

26 Gage

Is Burner 18” off Floor??Is Burner 18” off Floor??
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Under Floor PlenumsUnder Floor Plenums
•• Section M1601.5  (Section M1601.5  (Formerly M1601.4 in 2003 IRC)Formerly M1601.4 in 2003 IRC)

–– UnderfloorUnderfloor space used as a supply plenumspace used as a supply plenum
•• DownflowDownflow / / CounterflowCounterflow furnacefurnace
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Return AirReturn Air

•• Return Air May  Be Taken FromReturn Air May  Be Taken From
–– Inside the dwellingInside the dwelling

•• Outside dilution air may be addedOutside dilution air may be added

•• Prohibited Sources Prohibited Sources –– Section Section 
M1602.2M1602.2M1602.2M1602.2
–– Outdoor and return air may not be Outdoor and return air may not be 

taken from any of five locationstaken from any of five locations
•• With some exceptionsWith some exceptions
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Prohibited SourcesProhibited Sources

•• No Air To Be Taken FromNo Air To Be Taken From
–– Within 10 foot minimum fromWithin 10 foot minimum from

•• Appliance vent, Plumbing vent, Exhaust Appliance vent, Plumbing vent, Exhaust 
dischargedischarge

–– Unless outlet is 3 feet above the air inletUnless outlet is 3 feet above the air inlet

•• When Flammable Vapors Are PresentWhen Flammable Vapors Are PresentWhen Flammable Vapors Are PresentWhen Flammable Vapors Are Present
–– May not be less thanMay not be less than

•• 10 feet above a public way, or driveway10 feet above a public way, or driveway

–– Nor less than 10 feet  on grade location Nor less than 10 feet  on grade location 
fromfrom

•• Sidewalk, street, alley or drivewaySidewalk, street, alley or driveway
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Prohibitions ContinuedProhibitions Continued

•• If Room Or SpaceIf Room Or Space
–– Is less than 25% of the entire volume Is less than 25% of the entire volume 

servedserved
•• As per Manual D for room connectionsAs per Manual D for room connections

–– Adjoining rooms or spaces may be considered as a Adjoining rooms or spaces may be considered as a 
single roomsingle roomsingle roomsingle room

–– ExceptionException
•• The 25% does not applyThe 25% does not apply

–– If the return air is less than or = to the amount of If the return air is less than or = to the amount of 
supply air to the room or spacesupply air to the room or space
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Prohibitions ContinuedProhibitions Continued

•• No Return Air May No Return Air May 
Be Taken FromBe Taken From
–– ClosetCloset

–– BathroomBathroom

–– Kitchen Kitchen 

–– GarageGarage

–– Mechanical RoomMechanical Room

–– Furnace RoomFurnace Room
•• Or another dwellingOr another dwelling
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Prohibited SourcesProhibited Sources

•• Any Room Or Space With Fuel Burning Any Room Or Space With Fuel Burning 
UnitsUnits
–– When the room serves as the sole source When the room serves as the sole source 

of return Airof return Air

•• ExceptionException
–– Direct vent or nonDirect vent or non--vented unitvented unit
–– Space volume exceedsSpace volume exceeds

•• 1 cubic foot for each 10 Btu/h of total input1 cubic foot for each 10 Btu/h of total input
•• Discharge air is = to supply airDischarge air is = to supply air
•• Return air inlet not within 10 feet of firebox or Return air inlet not within 10 feet of firebox or 

draft hooddraft hood

–– Solid fuel burning with return air inletSolid fuel burning with return air inlet
•• Greater than 10 feet from firebox or draft hoodGreater than 10 feet from firebox or draft hood
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Combustion AirCombustion Air

Major Change in 2009 IRC from 2003 IRC
• Section M1701.1 Scope.

– Solid-fuel burning appliances 
• Shall be provided with combustion air in 

accordance with manufacturer’s installations 
instructionsinstructions. 

– Oil-Fired appliances
• Shall be provided with combustion air in 

accordance with NFPA 31 - 2006

– Methods of providing combustion air in this 
chapter does not apply to fireplaces, fireplace 
stoves and direct-vent appliances

– Gas-fired appliances shall be in accordance 
with Chapter 24 – Fuel Gas 97

Combustion Air Combustion Air -- 2003 IRC2003 IRC

• Air Supply  Section M1701.1
– The section deals with liquid and solid fuel 

systems
•• It does not deal with Gas unitsIt does not deal with Gas units

• Buildings Of Unusually Tight 
Construction
– Combustion air is to be gotten from 

outside the sealed envelope

• Ordinary Tightness Is Based Upon
– 50 cu ft of air per 1000 Btu/h of total input
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What IsWhat Is

•• Unusually Tight ConstructionUnusually Tight Construction
–– Construction meeting these requirementsConstruction meeting these requirements

•• Thermal envelope wallsThermal envelope walls
–– With a vapor retarder rating of 1 perm or less with With a vapor retarder rating of 1 perm or less with 

gasketed or sealed openingsgasketed or sealed openings

•• Doors & openable windows meeting air leakageDoors & openable windows meeting air leakage
–– Requirements of IECC 502.1.4.1Requirements of IECC 502.1.4.1

•• Applied caulking and sealants for joints, Applied caulking and sealants for joints, 
windows, door frames, plateswindows, door frames, plates

–– Mechanical, electrical & plumbing penetrations and Mechanical, electrical & plumbing penetrations and 
other openingsother openings
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Combustion Air (2003 IRC)Combustion Air (2003 IRC)

•• Prohibited Sources  Section M1701.4Prohibited Sources  Section M1701.4
–– Areas where a fan may cause adverse Areas where a fan may cause adverse 

conditionsconditions

–– Areas with flammable vaporsAreas with flammable vapors

–– Fuel fired systems may not get air fromFuel fired systems may not get air from
•• Sleeping roomsSleeping rooms•• Sleeping roomsSleeping rooms

•• BathroomsBathrooms

•• Toilet RoomsToilet Rooms

–– ExceptionsExceptions
•• If solid fuel, provided it is not a conditioned spaceIf solid fuel, provided it is not a conditioned space

•• If all air is from outdoors and enclosure usesIf all air is from outdoors and enclosure uses
–– Solid weather stripped door with self closureSolid weather stripped door with self closure
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All Air From Inside The BuildingAll Air From Inside The Building
(2003 IRC)(2003 IRC)

•• Required VolumeRequired Volume
–– This method may be used if the This method may be used if the 

following are metfollowing are met
•• Volumetric space is greater than 50 cu ft perVolumetric space is greater than 50 cu ft perVolumetric space is greater than 50 cu ft per Volumetric space is greater than 50 cu ft per 

1000 Btu/h of total input1000 Btu/h of total input
–– Building is of Ordinary TightnessBuilding is of Ordinary Tightness

–– Communicating rooms may be usedCommunicating rooms may be used
•• If they communicate directly through If they communicate directly through 

openingsopenings
–– With no doorsWith no doors
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Confined Space Confined Space (2003 IRC)(2003 IRC)

•• Section M1702.2Section M1702.2
–– Opening dimensions for each openingOpening dimensions for each opening

•• 1 sq in / 1000 Btu/h of total input1 sq in / 1000 Btu/h of total input
–– Minimum of 100 sq in per openingMinimum of 100 sq in per opening
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Outdoor Air Outdoor Air (2003 IRC)(2003 IRC)

•• All Air From Outdoors  M1703All Air From Outdoors  M1703
–– Two openings or ducts  Two openings or ducts  -- Section M1703.2Section M1703.2

•• LocationLocation
–– Within 12” of the topWithin 12” of the top

–– Within 12” of the bottomWithin 12” of the bottom

•• May be direct connections toMay be direct connections to
–– Outdoors, Ventilated Attic, Ventilated Crawl SpaceOutdoors, Ventilated Attic, Ventilated Crawl Space

•• Opening sizeOpening size
–– Vertical Ducts = 1 sq in per 4000 Btu/h total inputVertical Ducts = 1 sq in per 4000 Btu/h total input

–– Horizontal Ducts = 1 sq in per 2000 Btu/h total inputHorizontal Ducts = 1 sq in per 2000 Btu/h total input

–– Minimum cross sectional dimension of rectangular Minimum cross sectional dimension of rectangular 
duct to = 3 inchesduct to = 3 inches
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Diagram Example #1Diagram Example #1
DIRECT OPENINGS (100% Outside Air)DIRECT OPENINGS (100% Outside Air)

Top Or Outlet Opening
Located Within 12 Inches 

2 Permanent Openings Each Sized
(1Sq. In. / 4,000 Btu/hr Input)

FURNACE

Of Ceiling

Bottom Or Inlet Opening
Located Within 12 Inches
Of Floor
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Diagram Example # 2Diagram Example # 2
Vertical DuctsVertical Ducts

OUTLETOUTLET

Ventilation LouversVentilation Louvers
Duct SizingDuct Sizing

1 sq in/4000 Btu total 1 sq in/4000 Btu total 
inputinput

FurnaceFurnace

INLETINLET
Opening to be withinOpening to be within
12 inches of floor12 inches of floor

To be To be 
within 12 inwithin 12 in
of ceilingof ceiling
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Diagram  Example  # 3Diagram  Example  # 3
Through Horizontal DuctsThrough Horizontal Ducts

Within 12 In Air OpeningsWithin 12 In.
Of Ceiling

Within 12 In.
Of Floor

OPENINGS =
1 Sq. In./ 2,000 
Btu
Of   Input

OUTLET

INLET

Air Openings

FURNACE
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Outdoor Air From Indirect AreasOutdoor Air From Indirect Areas
(2003 IRC)(2003 IRC)

•• Attic Combustion Air Attic Combustion Air -- Section M1703.3Section M1703.3
–– Ventilation to be sufficient forVentilation to be sufficient for

•• Attic needs & combustion air needsAttic needs & combustion air needs

–– Metal sleeve to extendMetal sleeve to extend
•• 6 inches above joists & insulation6 inches above joists & insulation

–– Inlet within outlet may be usedInlet within outlet may be used
•• Inlet  duct to be 12” above outlet ductInlet  duct to be 12” above outlet duct

•• Underfloor Combustion Air Underfloor Combustion Air –– Section M1703.4Section M1703.4
–– Ventilation openings to outsideVentilation openings to outside

•• To be a minimum of To be a minimum of 
–– 2 times the required combustion air opening2 times the required combustion air opening
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Diagram Example # 1Diagram Example # 1
Combustion Air From Attic SpaceCombustion Air From Attic Space

OUTLET

6 inch 

Ventilation Louvers

Ventilation RateVentilation Rate

1 sq in/ 4000 Btu/h1 sq in/ 4000 Btu/h

FURNACE

INLET
Opening to be within
12 inches of floor

minimum
extension for
both.To be 

within 12 in
of ceiling
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Diagram Example # 2Diagram Example # 2
Duct Within A DuctDuct Within A Duct

Inlet
Outlet

6 Inches

i i

Ventilation RateVentilation Rate

1 sq in / 4000 Btu/h1 sq in / 4000 Btu/h

Furnace

Within 12 Inches

Within  12
Inches

Minimum
12 Inches
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Diagram  Example  #  3Diagram  Example  #  3
Under Floor Combustion AirUnder Floor Combustion Air

6 In.
Above
Insulation

Ventilation RateVentilation Rate

1 sq inch / 4000 Btu/h1 sq inch / 4000 Btu/h

CRAWL SPACE

Opening to outside to 
be a minimum of 2xs 
the required size for 
combustion air

Outlet

Furnace

Within 12
Inches Of
Ceiling

Within 12
Inches Of
Floor

Inlet
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2009 IRC - NFPA 31- 2006 Chapter 5
Air for Combustion and Ventilation 

• Section 5.2 Basic Requirements
– Appliances located not to interfere with supply of air 

within space

– Outside air shall be introduced where tight buildings’ 
normal infiltration does not provide sufficient 
combustion air

– Ducts from outdoors same cross-sectional area as 
free area of openings to which they connect

– Smallest dimension of rectangular air ducts not less 
than 3 in.

– Residential requirements of 5.2.1permitted to be met 
by either Section 5.3 or 5.4

111

2009 IRC - NFPA 31- 2006 Chapter 5 
Air for Combustion and Ventilation 

• Section 5.3 Appliances Located in 
Unconfined Spaces
– Section 5.3.1: In unconfined spaces in buildings of 

conventional frame, brick or stone construction
Ai f b ti d til ti h ll b itt d t b• Air for combustion and ventilation shall be permitted to be 
supplied by normal infiltration

– Section 5.3.2: If Normal Infiltration is not sufficient 
because of TIGHT Construction 

• Air for combustion and ventilation shall be obtained directly 
from outdoors 

• Or from spaces that freely communicate with outdoors by 
means of permanent opening or openings having a total free 
are not less than 1 in2 per 5000 Btu/hr based on input rating 
of all appliances in space 112
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2009 IRC - NFPA 31- 2006 Chapter 5 
Air for Combustion and Ventilation 

• Section 5.4 Appliances Located in 
Confined Spaces
– Section 5.4.1: All Air Taken from Inside the Building

• The confined space shall be provided with 2 openings see 
figure 5.4.1.1, one near top of space and one near bottomfigure 5.4.1.1, one near top of space and one near bottom

– Section 5.4.2: All Air Taken from Outdoors
• The confined space shall be provided with 2 openings, one 

near top of space and one in or near bottom

• The openings shall communicate directly or by means of 
ducts with the outdoors or to spaces such as attics or crawl 
space that freely communicate with outdoors

– Section 5.4.3: Air Taken from Inside the Building –
Combustion Air Taken from Outdoors

• The confined space shall be provided with 2 openings … 113

NFPA 31- 2006
Section 5.4.1
All Air Taken 
from Inside the 
Building
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NFPA 31- 2006
Section 5.4.2
All Air Taken 
from Outdoors
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NFPA 31- 2006
Section 5.4.2
All Air Taken 
from Outdoors
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NFPA 31- 2006
Section 5.4.2
All Air Taken 
from Outdoors
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NFPA 31- 2006
Section 5.4.3
Ventilation Air 
Taken from Inside 
the Building –
Combustion Air 
Taken from 
Outdoors 
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Combustion Air For GasCombustion Air For Gas

•• Chapter 24 Fuel GasChapter 24 Fuel Gas
–– Uses the same methods as chapter 17   Uses the same methods as chapter 17   

(2003 IRC)

•• With a few additionsWith a few additions

•• Combining Spaces In Different StoriesCombining Spaces In Different StoriesCombining Spaces In Different StoriesCombining Spaces In Different Stories
–– Section G2407.5.3.2Section G2407.5.3.2

•• Allows for the use of a second story for Allows for the use of a second story for 
combustion air under ordinary tightnesscombustion air under ordinary tightness

•• 1 or more openings in1 or more openings in
–– Doors and floorsDoors and floors

–– Total free area of 2 sq in per 1000 Btu/h total inputTotal free area of 2 sq in per 1000 Btu/h total input
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One Opening For Outside AirOne Opening For Outside Air

•• One Permanent Opening Method  One Permanent Opening Method  --
Section G2407.6.2Section G2407.6.2
–– Allows for one openingAllows for one opening

•• Within 12” of the top of the enclosureWithin 12” of the top of the enclosure

•• Opening size ofOpening size of•• Opening size of Opening size of 
–– 1 sq inch per 3000 Btu/h of total input1 sq inch per 3000 Btu/h of total input

–– Equipment within enclosure minimum Equipment within enclosure minimum 
clearances ofclearances of

•• 1” sides and back1” sides and back

•• 6” in front6” in front
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One Opening PlacementOne Opening Placement

CC
AA = Direct Opening  To Outside

Within 12 Inches Of Ceiling

BB = Horizontal Duct To OutsideAA

BB

BB = Horizontal Duct To Outside
Within 12 Inches Of Ceiling

CC = Vertical Duct To Attic Space
Within 12 Inches Of Ceiling
Terminates Minimum Of 
6 Inches Above Attic Floor
And Insulation

FURNACE
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Enclosure  ClearancesEnclosure  Clearances

SINGLE OPENING TO OUTDOOR AIR

FURNACE1 Inch
Minimum

FRONT

6 INCH
MINIMUM
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Use Of Indoor & Outdoor AirUse Of Indoor & Outdoor Air

•• Outdoor Opening Calculation Outdoor Opening Calculation –– Section Section 
G2407.7.3G2407.7.3
–– Calculation of opening sizeCalculation of opening size

•• Interior ratio shall beInterior ratio shall be
–– Available volume / Required volumeAvailable volume / Required volume

•• Outdoor size reduction factorOutdoor size reduction factor
–– 1 minus ratio of interior space1 minus ratio of interior space

•• Minimum outdoor opening sizeMinimum outdoor opening size
–– Size as determined by section G2407.6Size as determined by section G2407.6

»» Times the reduction factorTimes the reduction factor

–– NOTE:NOTE: Minimum dimension not to be less than 3 Minimum dimension not to be less than 3 
inchesinches
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Example ProblemExample Problem

20’ 20’

150,000 Btu/hr Furnace

2 3” Dia

40 ‘

30’

50,000 Btu/hr Water Heater

A B

NOTE: Ceiling 8’

2 Openings 10” x 20”

2 - 3  Dia.
Openings
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Do The Openings To The Outdoors, Do The Openings To The Outdoors, 
Combined With The Volumes Of A & BCombined With The Volumes Of A & B

Meet Combustion Air Demand?Meet Combustion Air Demand?
•• Volume Of   “A”:Volume Of   “A”:

–– 4800 Cubic Feet4800 Cubic Feet

•• Volume Of   “B”:Volume Of   “B”:
4800 C bi F t4800 C bi F t–– 4800 Cubic Feet4800 Cubic Feet

•• Area Of The 3” Diameter OpeningArea Of The 3” Diameter Opening:
–– 7.07 Square Inches7.07 Square Inches

•• Area Of Each Opening Between  A & B:Area Of Each Opening Between  A & B:
–– 200 Square Inches200 Square Inches
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Problem ContinuedProblem Continued

•• TOTAL INPUT:TOTAL INPUT:
– 200,000 Btu/hr

•• QuestionQuestion
–– Do  “A” & “B” meet the volumetric Do  “A” & “B” meet the volumetric 

requirements of G2407.5?requirements of G2407.5?
•• Required VolumeRequired Volume =

–– 10,000 Cu.Ft10,000 Cu.Ft.

•• Available VolumeAvailable Volume =
–– 9,600 Cu. Ft.9,600 Cu. Ft.

• NONO
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Problem ContinuedProblem Continued

•• QuestionQuestion
–– Do openings between “A” & “B” meet Do openings between “A” & “B” meet 

requirements of G2407.5.3requirements of G2407.5.3

•• Required Area  =Required Area  =
–– 200 Square Inches200 Square Inches

•• Actual Area  =Actual Area  =
–– 200 Square Inches200 Square Inches

•• For Each OpeningFor Each Opening

• YESYES
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Problem ContinuedProblem Continued
•• Determine The Required Area Of Each Determine The Required Area Of Each 

Outdoor Opening?Outdoor Opening?
–– Required Area  =  Required Area  =  

•• (200,000  / 4000)  x  1sq in =(200,000  / 4000)  x  1sq in =
–– 50 Sq in Required  (as per G2407.6.1)50 Sq in Required  (as per G2407.6.1)

•• Determine If The 3 Inch Diameter Openings Determine If The 3 Inch Diameter Openings 
Along With the Interior Openings Comply?Along With the Interior Openings Comply?
–– [(1 ) [(1 ) -- 9600 / 10000] x 50 =9600 / 10000] x 50 =

•• 0.04 x 50 =  2 sq. in.0.04 x 50 =  2 sq. in.
–– (As per G2407.7.3)(As per G2407.7.3)

• OK
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How Does All This Fit In WithHow Does All This Fit In With
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Tying The Ends TogetherTying The Ends Together
•• Single Code RequirementsSingle Code Requirements

–– Will not stop Indoor Air Quality Will not stop Indoor Air Quality 
problemsproblems

•• All Code Requirements All Code Requirements 
TogetherTogether
–– Ventilation, Exhaust, Proper Ventilation, Exhaust, Proper 

Duct DesignDuct Design
•• Will keep the Residential Building Will keep the Residential Building 

free offree of
–– ContaminantsContaminants
–– MoistureMoisture
–– MoldMold
–– Hazardous ProductsHazardous Products

•• Promoting a healthy  Promoting a healthy  
and safe environmentand safe environment
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What Does The Future HoldWhat Does The Future Hold

•• ASHRAE Standards Are In The LeadASHRAE Standards Are In The Lead
–– ASHRAE Standard  62.2 ASHRAE Standard  62.2 –– 20032003

•• Ventilation & Acceptable Indoor Air Quality for Ventilation & Acceptable Indoor Air Quality for p yp y
LowLow--Rise Residential BuildingsRise Residential Buildings

–– Leads the way in Residential IAQ throughLeads the way in Residential IAQ through

»» Ventilation, Exhaust & DuctingVentilation, Exhaust & Ducting

•• Maine is in the process of adopting this standard for Maine is in the process of adopting this standard for 
their new Building Codetheir new Building Code

•• Newer codes will be using this standardNewer codes will be using this standard

–– In its complete or a partial formIn its complete or a partial form
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Questions?? 
CT Department of Public SafetyCT Department of Public Safety
Division of Fire, Emergency Division of Fire, Emergency 
and Building Servicesand Building Services
• Office of the State Building Inspector

(860) 685 - 8310
• Office of the State Fire Marshal 

(860) 685 - 8350
• Office of Education and Data Management

(860) 685 – 8330
Thank-you !http://www.ct.gov/dps/
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